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Abstract of JP200222251 7 
PROBLEM TO BE SOLVED: To provide a 
magnetic recording medium having high 
coercive force and low medium noise, wherein 
recording and reproduction can be performed 
with the high ratio of the signal to the noise 
(S/N) even in high density recording and the 
change of the signal in lapse of time is 
lessened. SOLUTION: In the magnetic 
recording medium 1 having a magnetic 
recording layer 4 laminated on a non-magnetic 
substrate 2 via a base layer 3, the base layer 
consists of a nitride (e.g. Ni70N30) consisting 
of at least one element selected from the 
group consisting of Fe, Co and Ni and nitrogen 
and the magnetic recording layer consists of at 
least one element selected from Co and Fe 
and at least one element selected from Ni, Pt 
and Pd (e.g. CoPt alloy film). 
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[flt**l] #attS«JblcTifeg£^LTilS®£*L 

itmiaasm £*nr s mfs.&»m# xh o x , 

±!ETia®d5Fe, Co, N i t)*b?£i>M£ti*b'Ml'£tlfc 
/i<itll©SitNi, Pt, P d^ibiltftL*:^ 

mm*** 

[!S**2] ±Eaft*Tii«)fStf2nmiJl±2 10 

0 0 n mamSl t SrWWi 1 ©«*IB 

[ft** 3] ±te^L^Tift;i c P©g3Sf©fl:;as l 5JS 
^%£U:5 0 Jpf %«TT-S) 5 r i i 1 

1 xi*ft** 2 ottfttefttti*. 

1 , W** 2 Xfift** 3 ©B*SlfE®8Efl£. 
[ft**5] ±C*<k*T«JB»^B, C, O, F , M 

g, Al, Si, P, Ti, V, Cr.Mn, Cu, Z 20 
n, Ga, Ge, Y, Zr, Nb, Mo, Ru, Rh, 
Pd, Ag, In, Sn, Sb, La, Ce, Pr, N 
d, Pm, Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, Yb, Lu, Hf, Ta, W, Re, Os, 
I r, P t *J±t/Aua»e>fc5#J: <omt£tiit^£< t 
fcllSr^*, ^©-S-^fi^T-yo-eF e, Co, Ni 

©iStSi <0 i>'j>tt^z\b i , ft** 

2 , w** 3 xiift** 4 <a«&iEfem#. 

[f»**6] ±E*<bto~FttJ|jfflBj&0>JI&*JI*r* 

%tmmm^xf&z>m. ^^nm^imm^^mm^ 30 

T^kJ-ffcMMwST-fci r b *¥fflt.b-f 5 ft* 
*1, 19*52, ft** 3, it**4Xtift**5©g£ 

[ft**7] ±E*{bi»TlftS I P^A*ft (hep) © 
il*ft*3S©«*s***b5rtSr«f»i:-r5lll**l, ft 
*S2, ft** 3, 81**4, ft** 5 X (iff** 6© 

[it**8] ±mmit®>Tmm<ptz's;*nz>Kjjik 

(hep) ©iiJ-g-;S5«i«(fEgU§ £ ©I^Efl-jfiT-^fc <bh 
#fflifc5 0%a±T-fc5r tSrW»i:i-*»*q[l, ft 40 
**2, ft**3, 1***4, 1***5, f***6Xii 
»** 7 OttfttBfltfttt. 
[1***9] ilBfcflslfcTttJifl^SixSA** 
(hep) ©fitt©*^-^* (a) #2. 6A«±2. 9 
AWT, ftMO«?)gK (c) #4. lA«±4. 6 A 

aT-C*>Srfc*rWHii-6lll**l, f»**2, ss* 

53, f»**4, f***5, 1***6, f*** 7 XfSf* 

[f***lo] ±B&ffATiUI&mKieMfc0N 
(Cj?£riS0. 5nmHl3 0nmKTORu, Refcl 50 
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fcwfcSr»«t-*-Sfll*5ll. 11*35 2, HI** 3, IS 
**4, f***5, I»*il6, f***7, f***8XI3 

it** 9 oat armm*. 
[fi*9ii] ±iaa<k«TifiJifcB,o,, si 

0 2 , Al.O,, T iO,, Ta 2 O s , ZrO, Y 2 O s , 
Mg OttWtMtQl, T i N, BN, A 1 N, Si 
S N, , TaN/ic-'roMft, S i C, T i C. B, C, 

&<t-£-®> b i&mtm b &wmz&& L-tzmmzte 

fiRi-5wtSr»«i:i-5BI**l, f»**2, I*** 

3, i***4, f***5, f***6, i***7, IS** 
8 , ft** 9 Xtt8* ** 1 0 OttftGMKfe. 

[1***12] ±fB««tE»Jl^C o, Ni, Fe, 
C o N i *3it/C o F e ©'>&< <t 1 tCfcP t , 
Pd, N i frb'PtK b t lffi©StSr^SSHSLTfig 
5iiSr*»i:-r5»*«l, ft**2, f***3, I* 
**4, 1***5, f***6, f***7, f***8. If 

**9, t***i oxiii***i 1 0tt«ieftJKtt. 

[1***13] JLISSS^IESJiaSRu, Re, Os© 
l^-fftrt\ feSVMiFe, Co, N i frbmtifllt'Ptt 

nTV^Ct%^mt-f5W**l, ft**2, ft** 
3, St** 4, fit** 5, If** 6, IS** 7, IS** 
8, IS** 9, S***l 0, S***l lXfif***l 2 
©8S£(fE®j»tt:„ 

[3S9!©s¥iNB/«£tft91] 

[0 0 0 1 ] 

[0 0 0 2] 

[^*©s«] m%.3zmmtemmm&mm b lt 

(2, , 0J;ifi£, ^¥9 - 2 5 9 4 1 9^4#Ba¥9 - 
2 4 5 3 3 m-lZ&btlZ £ ?CCoi:P t*5it^C r 
Sr±J*»i: LfcT a , T i <t^«-«©aSJll4fcSrfflv^fc 
©j)S±T?fo5*s, «fc t)ii5^«©IH®tSrtf e>fci?)^^«(g; 

Kts^X tefflMbteZtiib, J: •? itiv^fic 
^»©<*^5riS*Sfcto(c:fi^ 
f B a^S*tt©^#/i^SP^^iKlS:fflv^-5**i6S#x. 
?>tt, fct 10-25524 9^-t'l,^^ 

5 «t 5(CC o i: Sm(c:ft*$tv-5^ttx;^i:^±^7C^ 

1 ©&gffl-(b&4&&ffl^-5*ft J H$ffl 5 F 1 0-9 2 6 3 

7^-fc^,btL5j;5(-co tp t bv&mmik-s-vozm 

2 5 1 3 5 6 ^Z.&hHZ & Pt-C o Joit^p t , Pd 
«S*S)HT^o. $P>»C, #W5 9-2 2 8 0 7f > 
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#§3B8 63-61411 VffflW- 2-2 8 5 6 0 9f 

•fzfimmmztix^z. 

[0 0 0 3] 

BW**#5fc*i;iiC o Sm^i-^c o P t 

v>*itfi^«s, m i t%m <»mm& * » s fc * « 

^*s*oP>jxTV>5^, 3feSflS5CS*i*!i s 8fFj*roc o Sm 
^CoP tfcJfc^T/h$<+#fc{*«*j«:#5;rfci8SB 
Ifi>5. £fc, Co^Pt, P d -Srigi^ifflJlLTj&S 

BW^Wbtti* 5 , ttifl Journal of Magnetic So 
ciety of Japan Vol. 18, Supplement, No. SI (1994) p. 1 

& *L« J: 5 te«t* / f X***: # V n n t tffcl b tlX 
V>3„ 20 
[0 0 0 4] *«ntt*[fB<fttttt:tt« ffiVMMtt 

U LA»*>, Ktt>'-rXaH-&'J'>&<, 

*-et!*vMt»#y-f x (s/n) jfcfa«s*i-5w 

[0 0 0 5] 

fcot, ±lETiffiJf £F e, Co, N i i»t>45BA»5) 30 

4 fc , ±ie«$StlE»g £Co33J:t>*Fe7!i> bilfi* ixfO 
t fc iaco5c*t N i , Pt, P d ^ejjSfittfc^ 

[0 0 0 6] L^oT, *«W«»IE»at#:^ai>oT 
(4, #BSttSffi±te^$tl-feF e, Co, NiH4 

^Tft&Jf £^LT, C o*J±0«F e a»P>igfSixfc4>&< 

ituwsiiNi, pt, p d^ibS(m^'>^< 

it l«»7cSli:7i>?>^5fl6^fH®gSr^figUfcro-x? % 40 

<, B^*ie^T*t>«v^^y^X (s/N) itT-fE 

■TSr -5,, 
[0 0 0 7] 

#te/h;*<, iUttftlEflk-CtHv^flr^Wy^X (S/ 
N) itX-m&W±-tZ>Z *>o, fH§-©gB#£ 
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[0008] iiu, ^^ic^^^fe^Mflso** 

[0 009] ttfttSftftft: 1 14, #«*feS« 2 fcTifiJB 

tlliftSi 5 4:91 LT««$ntfc i) , -hfSTitfig 
3liFe, Co, N i frtbteZmfrbmtftllt'PteK t 

gt:Jf 4f4C o&tfF e^e>51»4tL/c^^< 1 *> 1 
ItNi, Pt, P d*^il«ttfc'>^< 1 1 

«SJf 5 t LT*4, fci:^ 

[0 0 10] ft*,, WTtD^JS^T'^-f J: 5te, TiteJf 

tts« 2 1 T«fis 3 i <Dm\zm<Dm*f$.mi-% r t t^r 

[0 0 1 1] 4fc, 2 _hte, »k*T«UB3 

IttSti2±l:, illfilCiUFe, Co, Nii> 

ttfc>/£< 1 1 lacoTc^t p t , Pd, Ni^e>ii(4 

[0 0 12] frfr&OOKSfeb LTI4, ^^N"-^ 

\azmi$.mm<oM.x-x'<>yfi v ^rmm u 

[0 0 13] *A«OfM*Stt*4#-yy h^fflv^ 
^ *>-£>„ 

[0 0 14] ^^*s/^ y v^ffiteittfi, 4feJli:-fe75 
^-^5- K±te-fe7 5 y^^jt*E«UfflV^S*«fe, fe 

[0015] m*\z.mm*>&.mi:i&*-r&jjmftx'<y 

[0 0 16] ^fc, 3R#jfe*fflV , '5»e-tt'&-ASr* ; f-tr 

-i»/«et*T-*p^i-5, w.*¥-M.mm&m\,^zz.£tfX' 

[0 0 17] MfcS^ttBfcSrttfl^WSttSKH: 

[0018] /ifc, ^mtE^s 4 *l&f&.-fZ>m2Lmb U 
T, Tii3$I©'>4< i: t— SBSr— J&Ict^ *^-v 
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[0019] *&m<Dmnfcmmm*&m t t > &>z^te& 

.tor, 77*?y?ftm>&.mmtei£*m^z>z. t&x 
[0020] 10 

[0 0 2 1 ] #*5, KT»c:*i-#36J6Wtt, #3SSJ§fi£^ 

[0022] &T<D&mmm(DTmm3is£Tjm 

[0 0 2 3] <si ^31*6^1 >»iconite«y^^^aa 20 
<t it, Ni, pa, pt^^iiftim<nii 

oAJRSr^tf«^;fa»JB4^T*l6JB3 t Lt, Fe, C 

[0024] H2tt, si <DnMffl\zfrfrz>m^umm 

^l^tLT, 8«B»i4l:CoPt*4«Srl 
V\ TifiS3 t LTN iioN,.«rfflV>fc»fr<0««;iB«J 

H4^*5tt5ffirto«Bs^ (He) \ztt-rz>m$cLumm 
4 *(dp t«afig(Dft#ttS:*ufc*>o-efeSo 30 

[0 0 2 5] tt«KCAJB4ttV£a$l 5 nm(?)C 

oPt^E T*fcil3teN i 70 N 30 . *«ttS4g2fi 

±IE»k%TiftJB 3CQJ?£#£ 1 0 nm, 
4 0 nmttl^iXCO^I-O^T/Tto hktftfiRJ i 

Lt-M^V^tl5Tii^ LTJ5£ 1 0 nmcDC 

[0 0 2 6] E2^fe*P5«t *JI16«-C*>SN i 

7 • N, • T»i 3 Srffl A: C o P t OUSftKfii 4 tt, C 
r &T1&mizm^tLi><D\ [ Z.I£^ &mtl (He) (Dfa± 
tfJLbtis TflW3<Z)BI*^JK46fa4f««^ 40 

(He) ^itJDlhSr <^fl?5 0 

[0 0 2 7] £<bK, P tW2 0%»±-Ctt«»A 
(He) <Or^±^Jti»«i:Jt«U"C*0|6*^«*jc* 

[oo2 8] l^lt, 3$i<Dmmmzfrti*z>mufcm 
m»nzxtii£. m£\cm%mmm4<D&M?) (He) 

SritiD$ii-5wi:^T*#, ±IB<E>TSWI 3 ttflMK 

IS^g 4 0«tt«[^|Rl0«« WffiEf^ffl Sr» » 5 

[0 0 2 9] #flM££4E 2 £ ±ffi»k»TifiJl 3 50 
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^PifllCC r , Ru, Re, O s , Mo, W, Ti, T 
a, V, Nb, Zr, Hf, B, C, Si, Al, N*5 

[0 0 3 0] ±E»t«TJ^3±fc»j*£*b5 
BS«IS® Jl 4 C r , Mo, W, V, Nb, Zr, H 
f, Ta, Ru, Re, Os, Rh, Ir, Ti, B, 

ftBJtffcfi^tSS^ (He) 0«4^S*#<#*L<fc 

< , ttTc^^jssnattJi^yoT o . 5-25 %wr^i 

[0 0 3 1] £fbM, ±E«ftlE»Jl4lJ:ift**5±t/* 

* (He) *<STU»*b<ftV\ Lfc^oT, 
2-1 5%^U\ 

[0032] <m2<Dmmm>m2<Dmmm\zfrfrz>m 

«E«fflCflci«, 2ocDTiffiJf 3, 3' Sr/S;«Lfc|gL 
a*IB»«4«rfi8BILfct^"e«)9, J&2<7)TifeJi 

TJftJP) 3fc»fc4fc&/B^fcfc<D^&S 0 

[0033] 0 3 ^1 CQTiftif 3 ' HtlOnm 
<OWSrfiaM« % Sffc4feT*MI (*2 0>T«SJB) 3^Lt 
N ii 0 N, 0 «rriW % St«1B»JB4 4r LTI^ 1 5 nm£7) 
Co 70 Ni 10 Pt 20 trrt*Ufc«^K*3Jt«»b«iT* 

i3T^5Ni, 0 N 3 o corns tc*H-5«*tiB«UB 40® 

rt«B8*i (He) O^kSr^Ufctco-CfcSo 
[0 0 3 4] Ift«T»i3 (N iioNjo) C0i?$c^>i# 

jpfc*tb-cfiaai* (He) o*jD^ae?ix*3&s, mtvo 

TJ&J13 (Ni 70 N 3 o) OJRB^ 1 0 0 n miS»"C«IR 
J5^iS*D^^LT««* (He) 0>*tftft**/h3 < * *9 
2 0 0nm£H±tliftI^ (He) ^±#1*^*1/?% 
r*t«±«»S:it J 5»U-Ct««* (He) 6DrR]±(*M«> 

[0 0 3 5] »t«JT*»3 0»*ttWtt3kS» 

^2 0 0 nmtrmm tmtt»m< 

ffci-5 0 ) OTiftfeTtl^i?*ii2 nmW±2 0 0 

[0 0 3 6] <S3<O||JS0a>S3<D||J£fi?y^^^^>8$ 
^fE&j&tt 1 ft s fJSOn mOa^bi»Tfl6JB 3 
^IE^S4 i'URfl 5 nmCOC o 78 P t 22 SrfiKK L 
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[0 0 3 7] m 4 li, gfct&TflWS 3 k L-T F e <£>g<t 

(He) *s£vm<mTmm<om.m& 

&&m& (Tc) irroM^^^LfctcOT'fcSo 
[0 0 3 8] EI5li, gte^TflSJf 3 tLTCo 

muxmmmomft&mjj m c ) *sj:t*»isWT*sJi© 

(Tc) t©H«Sr*U H6U, *fls 
%TilfiS3 k LTN i <D^-fk!fe*fflV>fci:#(0, Sfcife 10 

Tmm3f*KDm<k&km$L&mm<om[*i&mt) <h c ) 

*sJ:t/a{t*T*]i©»«tt<B»JME (Tc) 
[0 0 3 9] Fe, C oXfiN i i^iif irogfl^TIfe 

(Tc) mm.mmm<o&mt) (h 

c) «ttiDi-5>r i*s»5„ ¥fK, g|t^lSlf% 
* b 2 0 m*%£X± 3 0 J!l^-%^T^#-& 

ic mtt)fa±tt.mM\z.Whx\,^. 20 

[0 0 4 0] «£lfE®$&# i t LTIi, »b»T«Wl 3 

He&mSL (Tc) ^0tWTct5ri:iSiJt< > ii 

li i: A/ if V -e*>S^i:*siiST?*>9, o £ 
9, ±1S©^t;^Tifie3Jittffl^liglc*3V^-C^#^m 

[0041] <m4<Dmi&&}>$g4(onM&iiz.t>>frz>m 
nm^mi^n-i. 5 o nmcomtmrmm3±iz.m 30 

^,12^8 4 t LT^Jf:i 5 n mOC o 6 » P t,, B, 0 12 
[0 0 4 2] H 7 fit, mtm~ B SrgsiD L, mW-& 5 0 

nmcoN i.. B,,N,o&mkV!>T mm 3 Km^t£&& 

<k, ttm&lk IsXmmfca O nmtf>C r SrTiSJIKL-fc 
ft; 4 X<omtZ&ffB&#&&$:&\,1Zi><D-?*>Z>. Elf 

[oo4 3] mmn±<D®imte7 f j *?#:<D#7xj¥m 

ttSS 2 ^a{t»T*JB 3 <t SS^lfSSS 4 Sr^OI Lfc« 
l:§ll5cLTK«7nm 1 ffl»JW 2 n mSrJBifc L-fc 

[0 0 4 4] E»W^^fflV^fc«ft^y KttEflk 

h 7 -.y ||>I 0 . 8 Mm, 3r> y^gtf*0. 1 8 n m, S 

[0 0 4 5] L^Lt v ^4-eoSU6^J^d»*»?)fl$«IE» 
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[0046] <&s<omt&w>%s5<Dnmmizfrfrzm 

S(f5®i8£<fc 1 li, JPJ51 5 nm©Co„N i 10 P t 50 <£> 
ttftSftJB 4 ©»k*Tift» 3 k LT, il5 0nm(O 
(Co,,, ,M.) 65 - >iN„. 35 (MlS^iP^l) (Om^e. 

(He) fc<0g|#,&^- o 

[0 0 4 7] L^LT, ^ 5 (OHlifififlJ|C34»*»5ai*IE« 
j&fls i »::*sttsa{t;4bT*Ji 3 roSsin^ (m) tit 

li, B, C, O, F, Mg, Al, Si, P, Ti, 
V, Cr, Mn, Cu, Zn, Ga, Ge, Y, Zr, 
Nb, Mo, Ru, Rh, Pd, Ag, In, Sn, S 
b. La, Ce, Pr, Nd, Pm, Sm, Eu, G 
d, Tb, Dy, Ho, Er, Tm, Yb, Lu, H 
f, Ta, W, Re, Os, I r, P 1 3o<fcT/A ut^h 
mt£flfH'J>t£ <khl IT'S) r> . ±fB^ 4 ©3Hfc«l;:*» 

^eatftCMtt^i i %m&m®m&. (t 

c) ?rST^t5^ £^T-#, ffi/W XflsSrHSwiA* 

[0 0 4 8] *fc, »fc«jT«6Jl3k:, n&JRs tLkx. 
li, Ru, Rh, Pd, I r, P t H&Xf A u fab'Mtf 

[0 0 4 9] £P>|C, mikMTi&m 3 (C, Ti, Crl3 
«t t>*T a Ti- e>»tf iXfc^fc <ttl S^r^iP-T 2> r t 

[0 0 5 0] U8S.T>*EI9^^W5J: #t£ 

^(B, C, O. F, Mg, Al, Si, P, Ti, 
V, Cr, Mn, Cu, Zn, Ga, Ge, Y, Zr, 
Nb, Mo, Ru, Rh, Pd, Ag, In, Sn, S 
b, La, Ce, Pr, Nd, Pm, Sm, Eu, G 
d, Tb, Dy, Ho, Er, Tm, Yb, Lu, H 
f, Ta, W, Re, Os, Ir, P t *5 XXlA u A>h 

ftttft 1 OttOtfJ (He) li, ±#t5bOtfe5iJ 5 , 

T*-ra totfo 1 ?, -mz&mti (h c ) »^_hi^ii 
*e>*v^, -htete^gw (5tai4te^?aftcD{g;T, w 
*ttroi6]±, (Sy-rx^b) coig^oTic:, ±iafi«B*© 

[0 0 5 1 ] ^rL-C, #5c*<B^fttt7E*0«£lft 

Fe, co, n i com.m.zmx.z> k&mt> (h c ) tm 

\-,<&Ti-2>tcib (EI8, @9#I) , 
t'F e, Co, N i ©i^SS:®X.'ICV'' > i i: LV\ 
<fcoT, (Hc) *s«l«p**t5asa!jP5E*«> 

S>J-g-fi5 0%£T-, fcfiuW&teC o <D-&&mx.ti:\,^ k 

[0 0 5 2] /i*3, ±Ea<tT»JB 3 I4J:0 
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[0053] <m6<DmMm>m6<Dmmmizfrfrz>m 

flClEfijflfcffc 1 14* 5 nm<£>C o, 8 P t 3S <D»«|E 

®S4 0t«Titei3^LT % ISl50nm^Fe, 
CoXf4N i fcSSiiO^fc^TJffiJI 3 £/BWcktf>T* 

vzmttoTi&ms^cDttghi&ihvftmtt (r) 

^lE^Jf 4 ^{fc®;;^ (He) t<DM&&7F-fo 

[0054] (h c ) mMattjj£hi&£k<Dmf& io 

It^^a^T'fc^, (He) £#3fc£>lC 

[0 0 5 5] t^Lt, »6 0HJfiWJC^^5«StES 

ist»i\z.£titt. mitmTmm 3 ka** <hc P ) ^ 

»ft***OfiW* (He) feir/(B;y>f XSr»Srt 

[0 0 5 6] Sfc, ±IE»b«fT*»3*K^*JxSA 
*- B B B (hep) ^>W^(4««|S»J1 4 £ <^#Btti£rC4>>£ 20 

[0057] <n7<Dnmm>m7<Dnmmiz.frfrz>m 

«IS»j8t(t 1 *4. MT*l3iLTFe, Co, N 
i <O*{b4fc*3j:tf*ix&fcaSJ0* (M) §:Jqx.fcfc<E>cD 
5 -b^*»tt»<o«lJ«JtdS 7 0%^Jh<z>t<£>£rfflv^ct> 

OTfc^ mi l, Hi 2(4. *#*tt*<B»-¥-JE* 
(a, c) £tt«fBft«4 0{MttJj (He) £ 

[0 0 5 8] »bttTJ»J13<DJ*:£f4 5 0 nm, SMJS 
®Jl4 £ LTI4C o 78 P t 22 ^o4l>*C o 6 , P t 36 Sr/BV^ 30 

[0 0 5 9] »t»T*Ji 3 COffiWCDtfr^ft ( a ) tfi 
2. 6A^±2. 9AJL^T ([Ell 1#H8) . ftttltf)^ 
3t* (c) &4. 1 A^_h4. 6 AWT (Ml 2#fig) 
M&^T. ffil^ftMtfj (He) S:«l«Fi-5ri:^«PSo 

[0 0 6 0] L^Lt, »7^Hifi0!l^7&^5««l5«a 
^KCitltf, I<bfeT*i3 £ LTF e, Co, N 

i (DmfcMtekifztibizmm ovo srso^fet^^ 

T\ n^ttA (He) 5ri^t5:im^ 0 40 

[0061] it, mtmrmm 3 <^«itto»^-««c 

(a) £2. 6AWJL2. 9 Ai^T. ft«K0»^-J©Bt 
(c) £4. lAJW±4. 6 A^TCtSI l:te:J:!K 

£<bK, iSV^fifc* (He) *r»#1-*r ttf-C**. 
[0 0 6 2] <®8O||J60»J>*8^||Jfi0y*C^^5jB 

AEfltiKft: 1 14, ^fb^TJfcJf 3 £K$TCBfltii 4 t <om 

[0 0 6 3] Aflcttfcltt, d^^jttftlBAtt^ 1 # 
7^#8ttSS2±l:i0nm©Ti (fg 1 <£>Ti&Jl 
3' ) SrfiH«L-ttf>±fcN i.oo , N, O^k^lTite® 50 
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(^2CDTifiS) 3£rf&SU ^<E>±lCJf:£ 1 0 n mCO 
Ru««:fifcBlLfc«L Rui(Dll:f^l8nm(DCo 
t 2 P t s .(&««ffi»JB4 SrfiKJRLfcfcco-CfcSo 

[0 0 6 4] il 311 ±E«ftlES&f*: 1 KfetfSfS 
^ (He) ia<b«T*J»3<oa[3ll*i:<7>BB«** 

5«ftlE»*4(D««^ (He) tgft®Tii30g 

[0 0 6 5] L^LT, ^8^HJfi«?y^*^5a£«fB» 

(He) 0«fttf/]^<49« 

*bfcWttoat*ia»«E#i^f^«-e*s (Bi3* 

M) o 

[0 0 6 6] #*5, Sfb^TifiJi3 £««E®J1 4 £co 

[0 0 6 7] Sfb4*TJfiJB3 JrflS»E»JB4 i:<D 

Pfll:Ru, Re, O s ^?)ltfttfc^ft< t t 1 
^SSSrlf Ai"5S^>»$3&50. 5nm*lt*im^ 
3 0 nm*ffl**4:5fe#(0«b*^«aS)L«-»3 
^h*S±*i-afcft, 0. 5nmKi3 0nmEJiWI 

[0068] <m9<Dmmm>m9<DnMm^frfrz>m 
fb*ftif*rnB»KriWUfcto-c*>*. 

[0 0 6 9] A#»fcf4* 3&^*«ftia«Ji#l«:, # 
3' ) SrfiJcRU ^li:3 0nmONi, } N 27 Olft 

^tawi (^2coTifeii) 3^^H*(cs i o 2 &mm 

iZJ&m (N i 7 3 N2 7 - S i 0 2 ) U ££>l£, ^<£>±lcSC 
£ 1 5 nmCQC o 80 P 1 2 , <7)^aie^Jf 4 O/^^B^ic: S 
i 0 2 &m#f\CJ&m (C oao P t ,o-l 2raol%S i 0 2 ) 

[0 0 7 0] B14I1 ±E««E»«* 1 K»b*T 
ife^ 3 Kl*5ttS S i O, <DTi®gt-*fi-^^*^ (mol 
%) lft««300kfci05|B»«*lf^«F»^3S4i-5«l 

[0 0 7 1 ] L^^LT, ^9^HJS0iJ(-^^Sm^l5®: 
jKfrlJ-.tixfi. TiaS3JC*t-r-5S i0 2 ^*$* 

[0 0 7 2] >iib\ S i 0 2 W^(-t, B 2 0 3 , A 1 2 O 
3 , Ti0 2 , Ta 2 0 3 , ZrO, Y 2 O a , MgOfti?© 
WZfcy*. TiN, BN, A 1 N, Si 3 N 4 , TaN/^' 
0^b»> S i C, T i C, B 4 C, TaC^ifOj^{b 
Wi^i^Fe, Co, Ni^)fft«i:^« 
W-rst, ±IBS9 0HJ6fi?iJtc^58Smi5®JKflEl t 

ra«*c, ^iiir^b^. »b». ^b^t^ttiB^*^ 

T^#. ««^*tW*»«IB»fflti*:i(DTflMl3i:i-5r 
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[0073] <$10 (DH5S0tJ>^ i o 4>Hffi1MlCd>d> 

tt, CotPdtS:att«(cajlLfcAX»^BIoW* 

[0 0 74] ftfrW^lt Cll5n 
m(DT i £/£©L/c_klCJ5£ 3 0 nm(Dl2^Til^ 
LTC oso N i ,s N 35 tf>^t:^Ti&Jf 3 Co 10 

/Pd U *Co/Pda*HWMI 

tt. -■©■IttCo*0. 4nm > Pd^O. 6nm 

[0075] B15I1 $10 <7>HJfiW*C*^^5»«IB 
Mftlt, lt«W i: It* S 3 0 n P d (OT*i 

ICC o/P diil«BIJiUISrj«BtUfc'b«>-e, ^ti^tMD 

mmmm*fa<D&mt) (H Ci ) i«^is®jg4o$;B£ 

tt2 OjgJWi Lfc 0 

[0 0 7 6] L^Lt, ^1 0<D2zt&ffl\ZfrfrZ>m&t2 20 
ftjiEflsilciiixtf, tftftT*l3K:Co„N i, 5 N 35 

MEtt^AOfttA (Hex ) ^A#<, CftfcM 

[0 0 7 7] H 1 6 ft, % 1 CDTi&Jf 3' COT i 

fc, Jg2tf>TifeJl MfbWTflMI : Co 50 N i 16 N 3& ) 
3£,^J¥0. 4nm(DCo^0. 6nm^)Pdt&l 

5 m mmtit m t-as l fc«*;ffi«i 4 1 & s *t 5 

[0 0 7 8] L^Lt, TiftS 3 (C^t^TifeS (Co 
soN i 15 N 35 ) Srfflv^a^l5®^l«hbft^J^M:L 

[0 0 7 9] ft*5, SSflfE^Uf 4^Co, N i , F e , 
C o N i feit/C o F e <D'pt£< tfcl t P t , 

Pd, N i^batfixfcirtiaoWirSrSSSaiBUr 
MtSrfCfc (NitNi <t<D«fJI£|&< 0 ) , m 
fxfcmm 4 tc*5tt SSH*rfil^«Sta*ttS:*:t < 40 

s. 

[0 0 8 0] <in coni60»j>ss 1 1 (ommmzfrfr 
subm 4 sr^ws \z£*> mm* ft u*: t <&-cs> 

[0 0 8 1 ] AffWfctt, $ 1 OTi&JI 3 ' (Dmm 2 0 
nm^Mo^Kt, £ bK$2<0TJfiJB3 i LTIRJ? 
4 0 n mCON i 60 S i . N,» Ot SrricR U $ 1 <7>«ftlE 
^® 4 i LTKi5 7 nmCOC o 5 . P t , . T a , 0 B« 0, 2 50 
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SrriUSU 5M»JB«rJ*«U £ KSS 2 <D8^ffiS&S 4 
t Ltg 1 tf>8SSlie®JI 4 t IH^tf>jK&®J¥ 15nmT' 

[0 0 8 2]Hi7it W£W*:te.fct/ 
{f#*JV'fX (S/N) it i^gi#>«r^-To 
[0 0 8 3] L^Lt, 111 <^>lilte«y*c:^^5««tlB 

ftJBA (He) SrffiT 4: AWftS/NtfcsP 

[0 0 8 4] #*5, H 1 7t£#!9rJf <D#J£ It, Ru, 
Re^it/Fe, Co, N i T^bStf ftfc^fc < £ fc 1 
mk&mkt>*t>t£Z>£HkV0 (Co 75 N 25 , NistFe.s 
N 28 ) Sr^Lfcri*, C*xb^*H-£>> Ru, Retft* 
M^Ifit5 0s^Fe, Co, N i 

fc*tt< k h imkmmkfrt>fj:zmikvox'i>mm<o%) 
[0085] <*<Dtt(osafc«y>BH ±te#njfe 

««^^««ia»«!E#^««i:. ftflfcfc (He) k<DM 

[0086] Afrwtcfi, &mfRtd.»m»<z>m%imi3& 

(Dj5fa (ffirt, SAO . fgl^TflSJB, 3?2<7}T±feJf . 
K^IB««o«^J:^<o««15»Jl^{fta^ (H 

(He) t*5:itf]W8l?#5, 
[0 0 8 7] ft*5 % ±|5S$«15»Jt 4i:B,0,, S i O 
2 , A 1 2 0 3 , Ti0 2 , Ta 2 0 3 , Z r O, Y 2 Os , M 
gOftifOiMk»^>V^iX^ (XfiT i N, BN, Al 
N, Si 3 N<, TaN^^Itt^V^ftl^) (Xtt 
S i C, TiC, B«C, T a Cft if©«<b»«>V^"fJx 

[0 0 8 8] *fc % «»n«ftG^f|ca#ttM«)AK 

[0 0 8 9] 

[^PJco^jm] i^±(-IS« Lfc k Z. ?>frhmhfrte J: 5 

t % iRTSiiiSSFe, Co, n i ja^bttsw^feaar 

±E«ft|E«B*Co*3±t/Fe^e>»fftt3t* 
4<irtlt^S*i:Ni l Pt, Pd^batfixfc^ 

[0 0 9 0] L^d^oT, **M««lEfMSE#^*>oT 
tt, #«teS«±lCjgrt$*LfcF e. Co, NiM4 
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%T«fiSS-^LT, Co*3j:U t Fe^f)IliHfc'>/j:< 

tfcii©7citNi, pt, p d/5^®<myc^/<c< 

<, «**IE»'rt!«vMt*»/-fX (S/N) JfCE 

[0 0 9 1] 8»**2liSEttLfc^^*>oTtt. ±15 
&it®>Ti&m<om-&&2 nm^±2 0 OnmHTiafc 

So 

[0 0 9 2] it*g3f£f5i&L/c3g0Jl(C$>oTti\ ±E 

[0 0 9 3] IS*JS4tc:iE«feU^BJ^fooT»i, ±E 
S<b^T%Jl^S£^$<lte#?&S£0 o JEtTfeS^ttflNK 

btt<. -rxft&ia*:: 

[0 0 9 4] H*«5(df5tfebfci^?g(Clfoor(4, ±E 
a-fk^TittBtcB, C, O, F , M g , Al, Si, 
P, Ti, V, Cr, Mn, Cu, Zn, Ga, Ge, 
Y, Zr, Nb, Mo, Ru, Rh, Pd, Ag, I 
n, Sn, Sb, La, Ce, Pr, Nd, Pm, S 
m, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 30 
b, Lu, Hf, Ta.W, Re. Os, Ir, Ptfc 

3^ -tro-g-^TSSr^o/oTF e , Co, NiOiiit) 

[0095] m#m6\cmffii,tzmm\zjb-oxn. ±e 

ijSj£WJf f£Lfc<DT\ $ b&S«BS*ICDr6]±£»]#T-£ 40 

So 

[0 0 9 6] W#*7fcE*L,*:3B0!fc*>o-Ctt. ±12 
aMfcttTHWiffcA** (hep) ro^S«it«>ffi^^* 
nS «fc 5 £ Lfc<DT\ ttftEftfttt: 1 b 

£rot&g*;>j (He) feiufisy-YX^^sr t^-c*# 

So 

[0 0 9 7] if*JS8 KEScLfcSgf^ldfcoTCt, ±IE 

E&J1 £ (DWmtf&X-'Pte < b i>Pmit 5 0 %£X±\Z L 
fc©T\ $P>*S«»* (He) (D^]±ioXXfi&y-( X 50 
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it?riaSC t^T-^So 
[0 0 9 8] »*J*9teE<ftLfc3B9ilc*>o-CH:, ±E 
Ste4fcTiftJ§ ftSA^iil (hep) co®tto*&^ 

ft* (a) £2. 6Ati±2. 9 AWT. Stt©«^ft 
m (c) £4. lA«±4. 6 AtlTI- L/c»T% 
fc, ^v^SSE^) (He) ^Jt^rsr ir^r-^So 
[0 0 9 9] «*JSl OKE^Lfc^lcfcoTWu ± 
E*ft:*THJJi b OtftEM i: ©W»-JP £ # 0 . 5 n m 
Hl3 0nmKT©Ru, R efcitfO s^bitftlfc 

Ji©MSfi^5iti-SiS»^J (He) C«ft4J/hS<49 
£ft Lfc«Ht©«ftlE««*«:#* - ir #-C# S. 
[0 10 0] 19*311 lt!2«tfclS«tS)oTli, ± 
ESfc^Tl&Jf l-B,0 3 , SiOi, Al.O,, Ti 
0 2 , Ta.O,, ZrO, Y 2 0 3 , M g Ofc i'cDgHfc 
4$!U T i N, BN, A 1 N, Si,N, , TaN^t'Ot 
fli®, S iC, T i C, B, C, T a C t£ b<0&i.ttM& 

£z*i0t%<D'pt£< bh mk-&<fob±&mt 
y>bAmimcm&i,±mmz.tef$.istc<DX\ 
yi'X^^nsr t^T-#s„ 

[0 10 1] M*S1 2C:EttL.*:»?l3»C*>oTtt, ± 
E^CE^Uf ri s C o, Ni, Fe, CoNifci^Co 
Fe©'>)i<ttll©itP t, Pd, N i frh'Pti. 

<bhi m<r>m b £3cS«Ji bfcro-e, «^ib®1 4 k 
*s»tSSiS*r6]©«E^*ttSr^# <t5rt , 
X/£SiS«*iE«jK#: 1 «r*Sl-C# S. 

[0 10 2] flt^qil 3CBtLfc»flC*oTI4, ± 
lEl^Eiil^Ru, Re, O s <Z)t,vf *V7i>\ fcSWi 
Fe, Co, N i frbmi*tl1t'Pt£< bi> llclic 
*»fefc$£<fc*fcJ:9l**fc#»Lfc<0-^ «Wtfj (H 
c) £i&T£-fc!rSr ir#< A»*S/NJtSr»*i b# 
T'#S„ 

[HSWffi^/.fSiPJ] 

[m i ] *&wiz&zms5.&mmfr<Dm*mi$.*m&&) 

[12] siciBnttftSflUK^ojR i (Dnmmizm-fz if 
?ymxh<o, m i (Dmm&Hcfrfrz (Ni„N„) 

irWttfcfcl (Cr) ©T*»Sr^ri-5«»E«JB (Co 
-Pt) t^^tuTl^SP t AitfcBS;*) (He) tCO 
Htt ^^-TWttft iiffc S„ 

7 71^!), m2ro^J£0rj^7i^ScDS£mE^fls{c 
*5ttST«WIBIJ5t (He) 4r©BB«**i-*5p 

14ft«SEIT*fcSo 
[B4] H5*5.ttJ'H6 tttfc, *«W«ftiai*fflE# 

<D%i3(DnMm^m-rz>y : 7 7mxh<o . *iai3© 
\£-&*frz&m&b&is&.mm<o&8&ti (h c ) *>j;tf 

T^MW3t^ttte#®ff (Tc) t©BBffiSr*i"»tt* 
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ins] si 3 <Dnnm<nm.$L&.mmmziort scoifk 
mTmm^-£ixz>mm&tBt%m&m<ni%mti (h 

c) *5j:tfTifi®c93£8«4te#fi£ (Tc) i:C9§§#«£ 

[H6] S3 0^;fe#Jc9a^l2^&#KJott5N i gfc 
»T«»fc$**t5a**i:*ftlE«»©fii«* (H 

c) &£xfTt&!B(o%im*m&mm (t c ) tcomm^ 

?7@tJ)9, SB4©3I160I|»C*»*»S (Ni«,B 10 
,.N,.) 43J:CfJt«eM (Cr) ©T«JiJifc««E«WI 
(Co-Pt-B-O) *»j«LTj*6«ftlB»a»t#K: 

HH-cfca. 

[B8] H9£i:*>l£. *3§eJJBHstfE®i«#«5Si 5 <D|g 
JSW^BB-f 5 ^7 7lffc 9 , #H*i^ 5 roHife^J^^ 
75^^12^® (Cot.N i,, P t,,) cDT*®i:bT 

im9] ws 5 <Dnnm\zfrfazmfs&mm (co„Ni 20 
„pt.,) (DTmmtL.xco^mit^om^m^^itm 

[Bio] *«9iitt«ieftKtt0>$ 6 <ommm\'m-t z 
? ; ?7mx3b<9. m 6 <Dnmmiz.fr faz>mf5.&.mm (c 

o,.Pt,,) ©T*ft» , Pl::^*ixSy*t*a«*©«cWJt 
Rt«ftEftiOft8tt (He) 4:©H«Sr*i-«H±* 

[0 1 1 ] m 1 2 i: b ttc, *%Httft*BftjKtt<z>ft 7 

<ojufe«sj(cgai-5^7 7i2f fco, #hw:3S 7 toz&m 30 
ida^agsfiiE^Ji (co,.Pt, 2 , co„pt,.) co 

«ftia»Ji©ift«^j (He) 
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[@i2] m 7 <omi&m\zfrt>> (co,.p 
t !: , co 6 ,pt 36 ) (DTt&mtpiz-s&tizttiki&gk 
(o mm) »^«»c kmt&.n»m<D&mt) (h c ) t 

[mi 3] *&mms5&mmft<of&8<»mi&m\zM-rz 
^yymxh<0s m8<onmm\zfrfrz>m$tnmm (c 

o,.Pt !2 ) tTmm (Ni-N) ©MKiRuJBSrlfA 
«K«Ui©{*flitfJ (Hc) i:©H««:*i-4*ttttl*B-e 

jsttss i o^TittJu-M-rs-g-*^ (moi%) i> m 

in 5] in 6ittt, *&mu&&j®mfrtr>'% 1 
otDmmm^m-t^^yymxh'o , #0ttft 1 0 <on 

JSW^d^^a-ffciftT*]! (CosiN i 1 5 N35 ) Jo<fct>* 
itK«sj (Pd) OT*6»Sr*-<-5SiaWb»ft15«Ui 

(Co/Pd iSttaMR) ©tttefltfifciMf *EE t flfffifi 
ff^a^J (He) ! £©B^&*-*-*H4tti*B|-T?ife5. 

[hi 6] % \ ocomM&nzfrfrz&fcViTi&m (co 

soNi 16 N JS ) &S:W£%iW (Pd) coT«feg±(-Sit 
8*flsB*«iE&Jf (Co/P diSig£«Ji§i) S-MLt* 

[Hi 7] JRi ltoHlg«ajtc^S^»r®co«^tlf* 
a*Jo«t05ft^-My-YX (S/N) ttfc©BB«Sr*-rH 

[Hi 8] ±E*H*«i|«^©««l1B»SB;flco«*i:, 
{£5fc>} (He) £©BS«**-i-fc©-C*>5. 

1 -"ttMBMK*. 2-#*tt«R, 3-TiMK 4 - 
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